Reduced reproductive success, altered reproductive tract development, and differences in circulating hormones have been documented in American alligators (Alligator mississippiensis) from Lake Apopka, FL, compared to less contaminated sites, such as the Lake Woodruff National Wildlife Refuge, FL. Comparative studies among alligators of varying size and age suggest that in ovo contaminant-induced alterations of endocrine function are further modified during postembryonic development and/or through environmental exposure. In the present study, we examined developmental and endocrine-related indices in neonatal (age, Ͻ1 mo) alligators from Lake Apopka in comparison to those of a reference population (Lake Woodruff), thereby limiting contaminant exposure to that derived via maternal contribution. We compared several reproductive and developmental parameters, including hatching success, primary sex determination, and somatic indices. Furthermore, we examined circulating testosterone concentrations and aromatase activity in an effort to establish relative gonadal endocrine function shortly after hatching. Finally, we compared phallus size among males and oviduct epithelial cell height (ECH) among females (androgen-and estrogen-dependent tissues, respectively). Significant differences between populations were noted for body size and spleen somatic index. Neonatal alligators from Lake Apopka exhibited higher plasma testosterone, but no differences were detected in gonadal aromatase activity compared to Lake Woodruff. Phallus tip length and cuff diameter were smaller in males from Lake Apopka, whereas no differences were noted in oviduct ECH. Our data establish basic indices of development and endocrine function in neonatal alligators before environmental exposure to contaminants. These results should begin to help separate developmental abnormalities resulting from in ovo exposure, presumably of maternal origin, from physiological alterations induced through environmental exposure to contaminants.
INTRODUCTION
The ability of environmental contaminants to influence reproduction and development in vertebrates via disruption 1 Supported, in part, by grants to L.J.G. from the U.S. Environmental Protection Agency (no. CR821437 and no. R824760-01-0). of the endocrine system is widespread. Whereas the mechanisms through which xenobiotics act can be complex and vary greatly among species, determining the reproductive potential of exposed individuals is crucial to the livelihood of affected populations. Because of the lipophilic and bioaccumulating nature of many suspected endocrine-disrupting contaminants, such as organochlorines, individuals living in a contaminated environment experience two major stages of contaminant exposure with regard to reproductive potential. Initially, the embryo likely is exposed to whatever contaminants the mother is capable of transferring to the embryonic environment during oocyte maturation or gestation, depending on the mode of reproduction. Second, offspring will experience environmental exposure throughout growth and reproductive maturation. These latter effects could be further complicated through altered maternal epigenetic contribution to the embryonic environment. It has been hypothesized that a number of abnormalities, including depressed egg viability, reported in alligators from Lake Apopka, FL, are the result of organizational disruption [1] . That is, some component of the embryonic environment (e.g., contaminants, yolk hormones, and nutrients) precludes normal embryogenesis, leading to persistent endocrine and reproductive dysfunction. To assess the persistence of organizational disruptions and differentiate them from the effects of chronic environmental exposure, we have attempted to establish the initial state of developmental and physiological indices of a contaminant-exposed population of alligators (Lake Apopka) relative to a reference site.
Following nearly 40 yr of pesticide and nutrient runoff from adjacent agricultural operations, Lake Apopka was subject to a large pesticide spill in 1980 from the former Tower Chemical Company. The spill consisted primarily of dicofol (contaminated with dichlorodiphenyltrichloroethane [DDT] and its metabolites, dichlorodiphenyldichloroethane [DDD] and 1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene [DDE] ) and sulfuric acid [2] . In the years following the spill, alligator egg viability rates (1983) (1984) (1985) (1986) ) and juvenile population density (1981) (1982) (1983) (1984) (1985) (1986) (1987) ) declined significantly [3] . Yolk samples taken from Lake Apopka alligator eggs during this time (1984 and 1985) had significant concentrations of several organochlorine pesticides and metabolites, including toxaphene, dieldrin, DDE, DDD, DDT, trans-and cis-chlordane, and trans-nonachlor [4] . In more recent years, egg viability rates have increased, but they still remain below those of two reference sites: Lake Woodruff National Wildlife Refuge, FL, and Orange Lake, FL [5, 6] . Furthermore, little decline has occurred in the concentrations of various organochlorine pesticide residues in tissues obtained from alligators from Lake Apopka during the last two decades [7] .
Numerous comparative studies of Lake Apopka alliga-tors have found alterations in plasma hormone concentrations, reproductive tract morphology, steroidogenesis, hepatic steroid degradation, and greater serum contaminant concentrations in juveniles compared to Lake Woodruff (for review, see [8] ). Whereas most of these studies focused on juvenile alligators (age Ͼ 1 yr but snout-vent length [SVL] Ͻ 90 cm) living in their respective lakes, only Guillette et al. [9, 10] and Crain et al. [11] examined hatchlings (age, Ͻ1 yr) obtained as eggs from Lake Apopka and Lake Woodruff. When compared to Lake Woodruff hatchlings, 6-mo-old Lake Apopka hatchlings exhibited depressed plasma testosterone (T) concentrations in males and elevated estradiol-17␤ (E 2 ) concentrations in females [9] . Interestingly, in vitro gonad cultures from those same animals showed a different pattern of steroidogenesis, in that Lake Apopka females had depressed, and males elevated, E 2 production [10] . Crain et al. [11] found depressed plasma T concentrations in captive-reared, 9-mo-old Lake Apopka females, but those authors did not detect any differences in plasma E 2 concentrations. However, ovarian aromatase activity, or the conversion of androgens to estrogens, was significantly lower in Lake Apopka hatchlings than in Lake Woodruff hatchlings. Some of the results from the hatchling alligators have been consistent with those of the juvenile field studies, but sufficient data exist to suggest that disruptions of embryonic and hatchling development continue to be modified by environmental exposure to contaminants during the period of growth and sexual maturation. For example, in a comparison of juvenile alligators from seven Florida lakes, Guillette et al. [12] found no difference in plasma T among small (total length, 30-79 cm) males from lakes Apopka and Woodruff, whereas circulating T was significantly lower in large (total length, 80-130 cm) Lake Apopka males in comparison to large Lake Woodruff males. In the same study, small Apopka females exhibited elevated plasma E 2 levels, but no differences were found between large females from the two lakes. The purpose of the present study was to document relevant developmental endpoints in neonatal alligators (age, Ͻ1 mo) from Lake Apopka in comparison to a reference site, Lake Woodruff. We then evaluated any differences in light of those reported in older hatchlings and juveniles from the same populations. In the present study, we compared several reproductive and developmental parameters, including hatching success, primary sex determination, egg mass, hatchling mass, and SVL. Somatic indices of liver, thyroid, and spleen mass relative to body mass (BM) also were evaluated. Furthermore, we examined circulating T levels and aromatase activity via in vitro E 2 production in an effort to establish relative gonadal endocrine function shortly after hatching. Finally, we compared phallus size among males and oviduct epithelial cell height (ECH) among females (androgen-and estrogen-dependent tissues, respectively).
MATERIALS AND METHODS

Egg Collection and Incubation
All work was performed under the guidelines specified by the University of Florida Institutional Animal Care and Use Committee. American alligator (Alligator mississippiensis) eggs were collected from Lake Apopka and Lake Woodruff during June 1999 in collaboration with the Florida Fish and Wildlife Conservation Commission. Following transport to the University of Florida, Gainesville, eggs were candled to determine fertility and viability by the presence of a vascularized, opaque band indicating development of extraembryonic membranes associated with the embryo. Six clutches from each lake were selected for the present study, with the requirement of having at least 20 banded (presumably viable) eggs. One egg from each clutch was opened to determine embryonic stage based on criteria described by Ferguson [13] to ensure that each clutch was within the first 2 wk postoviposition. Three eggs from each clutch were incubated at 30 and 33.5ЊC, which are temperatures known to produce all females and all males, respectively. Ten eggs per clutch were incubated at 32ЊC, an intermediate temperature that produces both sexes. Eggs were incubated in damp sphagnum moss in 30-ϫ 40-cm pans. Eggs were randomly assigned to incubation pans, and pans were rotated daily within each incubator to avoid regional temperature effects within the incubators.
Dissections and Tissue Cultures
Between 10 and 20 days posthatching, SVL and BM were determined before a blood sample was drawn and a lethal dose (0.5 mg/g BM) of sodium pentobarbital was administered. Paired gonad-adrenal-mesonephros (GAM) complexes were removed immediately and placed in 1.0 ml of Media 199 (Gibco BRL, Gaithersburg, MD) supplemented with 100 ng/ml of androstenedione to determine aromatase activity or the conversion of androstenedione to E 2 . Following 5 h of incubation at 32ЊC, culture media were removed and stored at Ϫ72ЊC until assayed for E 2 . Both GAMs were fixed in Bouin fixative for histological determination of sex. Thyroid, spleen, and liver also were removed and weighed to the nearest milligram.
Radioimmunoassays
Plasma T and culture media E 2 concentrations were measured by radioimmunoassay previously validated for alligators [9, 10] . Samples were prepared in duplicate, extracted twice in 5 ml of diethyl ether, dried under a constant stream of filtered air, and then reconstituted in borate buffer (100 l, 0.05 M, pH 8.0). Extraction efficiencies for E 2 and T were 97% and 96%, respectively. Bovine serum albumin was added at a final concentration of 0.19% for E 2 and 0.15% for T to reduce nonspecific binding. Antibody (Endocrine Sciences, Tarzana, CA) was then added in 200 l of borate buffer at a final concentration of 1:55 000 for E 2 and 1:25 000 for T. Finally, radiolabeled steroid ( [2, 4, 6, 7, 16, H]estradiol at 1 mCi/ ml and [1, 2, 6, 7,-3 H]testosterone at 1 mCi/ml; both from Amersham Biosciences, Piscataway, NJ) was added at 12 000 cpm per 100 l to bring the final volume to 500 l. Interassay variance tubes were similarly prepared from three pools of juvenile alligator plasma. Standards for both E 2 and T were prepared in duplicate at 0, 1.56, 3.13, 6.25, 12.5, 25, 50, 100, 200, 400, and 800 pg/ml. Assay tubes were then vortexed for 1 min and incubated overnight at 4ЊC. Bound-free separation was performed by adding 500 l of 5% charcoal/0.5% dextran, pulse vortexing, and centrifugation of the tubes at 2000 ϫ g for 30 min. Five-hundred microliters of the supernatant were then drawn off and diluted with 5 ml of scintillation cocktail and counted on a Beckman LS 5801 scintillation counter (Beckman Coulter, Fullerton, CA). Minimal detectable concentrations of E 2 and T were 3 and 6 pg/ml, respectively. Intra-assay variance averaged 3.0% for E 2 and T. Interassay variance for E 2 and T was 8.8% and 14.9%, respectively. Hormone concentrations were determined using commercially available software (Microplate Manager 4.0; Bio-Rad, Hercules, CA).
Histology
One GAM from each animal was embedded in paraffin, serial sectioned (thickness, 6 m), and stained using a modified Masson trichrome [14] . Two independent observers examined each GAM for testicular or ovarian tissue. Histological determination of sex was established using criteria described by Forbes [15] and, more recently, by Smith and Joss [16] . Medullar sex cord proliferation and a reduced cortex characterized testes, whereas ovaries were identified by lacunae in the medulla and germ cells in the hypertrophied cortex. The majority of ovaries observed also included a continuous portion of the oviduct (94 of 97). Five cross sections of oviduct, evenly distributed throughout the length of the tissue, were selected for measurement of ECH. In each cross section, four epithelial cells, distributed approximately 90Њ from one another, were measured at 200ϫ magnification using an ocular micrometer. The measurements were then converted to the nearest 0.1 m with the use of a stage micrometer.
Phallus Measurements
Immediately after dissections, whole carcasses were fixed in neutral buffered formalin. Following fixation and histological determination of sex, the phallus was removed from each male and measured under a stereoscope at 40ϫ magnification, with the aid of a calibrated ocular microm-FIG. 1. Alligator egg viability (a) and primary sex determination at 32ЊC (b) for Lake Apopka (contaminated site) and Lake Woodruff (reference site).
eter, to the nearest 0.025 mm. The two measurements taken, tip length and cuff diameter, were based on previously established criteria [17, 18] . The tip length was measured from the front edge of the cuff to the most distal point along the posterior surface of the phallus, and the cuff diameter was measured at the widest point along the anteroposterior axis.
Statistics
Data presented as mean Ϯ SEM throughout. All analyses were performed using SAS for Windows (Ver 9.0; SAS Institute, Inc., Cary, NC). Hatching success across all three temperatures and sex determination at 32ЊC were compared between lakes using chi-square tests. Continuous variables were log-transformed before analyses to reduce heterogeneity of variance [19] . One-way ANOVA was used to compare egg mass between lakes. An initial set of ANOVAs was conducted at 32ЊC within each lake to determine if sexual dimorphism was present for BM or SVL, before comparing means between lakes. No sexual dimorphism was detected for BM or SVL (P Ͼ 0.05), so males and females were combined at 32ЊC for those variables. All further ANOVA and analysis of covariance (ANCO-VA) were performed with PROC GLM as three-way factorials using lake, sex, and incubation temperature as the independent variables. When the main effect of lake or the interaction of lake, sex, and temperature was significant (P Յ 0.05), least-square means were analyzed within an incubation temperature using Tukey-Kramer post-hoc comparisons. The influence of egg mass on BM and SVL was accounted for by using egg mass as the covariate in the ANCOVA. Organ weights (liver, thyroid, and spleen) and phallus measurements (tip and cuff) were compared using BM and SVL, respectively, as covariates.
RESULTS
Hatching Success and Sex Determination
No difference in hatching success (Fig. 1a) was observed between lakes ( 2 ϭ 2.4, df ϭ 1, P ϭ 0.12). Lake Apopka produced 76 viable hatchlings from 96 eggs (79.2%), whereas Lake Woodruff produced 84 viable hatchlings (87.5%). It is important to note that these rates are based on eggs culled from all eggs for their apparent viability. That is, these figures do not represent clutch viability of all eggs and clutches obtained from the respective lakes. All hatchlings incubated at 30ЊC developed as females (Lake Apopka, n ϭ 16; Lake Woodruff, n ϭ 12), whereas all but one hatchling from each lake incubated at 33.5ЊC were male (Lake Apopka, n ϭ 12; Lake Woodruff, n ϭ 16). No difference was detectable in sex ratios at 32ЊC ( 2 ϭ 3.19, df ϭ 1, P ϭ 0.07). Of the 47 Lake Apopka hatchlings, 36 (76.6%) were female, whereas 33 of 55 (60%) Lake Woodruff hatchlings from the intermediate temperature developed as females (Fig. 1b) .
Egg, Hatchling, and Tissue Morphometrics
Mean egg mass was greater for eggs from Lake Woodruff (86.9 Ϯ 0.68 g) when compared to Lake Apopka (77.7 Ϯ 0.72 g; F ϭ 80.05; df ϭ 1, 156; P Յ 0.0001). When adjusted for egg mass, hatchling BM (F ϭ 8.97; df ϭ 6, 151; P ϭ 0.003) and SVL (F ϭ 5.13; df ϭ 6, 151; P ϭ 0.02) varied between lakes, with Lake Woodruff hatchlings having greater BM at 32 and 33.5ЊC and greater SVL at 32ЊC (Fig. 2) . No differences were detected in liver mass (F ϭ 3.06; df ϭ 8, 148; P ϭ 0.06) or thyroid mass (F ϭ 2.76; df ϭ 8, 145; P ϭ 0.09) between lakes (Fig. 3, a and  b ). An overall difference in spleen mass (Fig. 3c) was detected between lakes (F ϭ 6.74; df ϭ 8, 148; P ϭ 0.01), with female hatchlings from Lake Apopka having smaller spleens than males (P ϭ 0.009), and females (P ϭ 0.002) from Lake Woodruff at 32ЊC. No difference in spleen mass was detected between sexes within a lake at 32ЊC. Oviduct ECH did not vary between lakes (F ϭ 0.18; df ϭ 3, 90; P ϭ 0.67). After adjusting for SVL, phallus tip length (F ϭ 12.37; df ϭ 4, 49; P ϭ 0.001) and cuff diameter (F ϭ 19.31; df ϭ 4, 49; P Յ 0.0001) were greater in Lake Woodruff males than Lake Apopka males at 32 and 33.5ЊC (Fig.  4) .
Plasma T and Aromatase activity
All animals had detectable concentrations of plasma T (Fig. 5a ). Plasma T concentration did not vary between sexes at 32ЊC within either lake (P Ͼ 0.05); however, we chose to analyze males and females separately a priori because of the physiological role of plasma steroids on sexual differentiation. Among females, Lake Apopka hatchlings had higher circulating T concentrations (F ϭ 19.11; df ϭ 3, 93; P Յ 0.0001) at both 30 and 32ЊC, compared to hatchlings from Lake Woodruff. Similarly, Lake Apopka males had higher plasma T (F ϭ 16.4; df ϭ 3, 56; P ϭ 0.0002) at 32 and 33.5ЊC. Aromatase activity varied greatly between males and females, with females producing nearly an order of magnitude more E 2 per paired-GAM than males (Fig. 5b) . Male E 2 production was above the limits of detection in most samples but did not vary between lakes (F FIG. 2 . Snout-vent length (a) and body mass (b) of neonatal alligators from Lake Apopka and Lake Woodruff. Bars represent least-square means adjusted for egg mass Ϯ SEM, and asterisks denote significant differences between lakes within an incubation temperature. *P Յ 0.05, **P Յ 0.01, ***P Յ 0.001.
FIG. 3. Thyroid (a), liver (b)
, and spleen (c) mass of neonatal alligators from Lake Apopka and Lake Woodruff. Bars represent least-square means adjusted for body mass Ϯ SEM, and the asterisk denotes significant difference between females from Lake Apopka and both sexes from Lake Woodruff at 32ЊC. *P Յ 0.01. ϭ 1.15; df ϭ 3, 56; P ϭ 0.29). Among females, no difference in E 2 production could be detected (F ϭ 2.31; df ϭ 3, 89; P ϭ 0.13) between lakes.
DISCUSSION
Although the interlake comparisons of hatching success and sex determination at 32ЊC did not detect significant differences, the low P values suggest these endpoints should still be considered for future studies in light of previously published data [5, [20] [21] [22] . The selection criteria for clutches required a high number of what appeared to be viable eggs approximately 2 wk into the incubation period.
Previous reports of low egg viability on Lake Apopka indicate that the majority of embryonic mortality took place during the first 10 days postoviposition [5] . Our data indicate that considerable embryonic mortality continues to take place after the first 2 wk following oviposition in Lake Apopka eggs compared to Lake Woodruff. Egg treatment studies, in which developing embryos were exposed to environmental contaminants in similar concentrations measured in Lake Apopka egg yolk, have shown that some of the contaminants are capable of inducing female development at intermediate and male-producing temperatures. These contaminants include p,pЈ-DDE, p,pЈ-DDD, and trans-nonachlor [20] [21] [22] . The observation that Lake Apopka eggs produced 76.6% females, and Lake Woodruff 60% females, at 32ЊC, warrants further investigation regarding a possible bias in sex determination for Lake Apopka hatchlings incubated at intermediate temperatures.
FIG. 4.
Phallus cuff diameter and tip length of male neonatal alligators from Lake Apopka and Lake Woodruff. Bars represent least-square means adjusted for snout-vent length Ϯ SEM, and asterisks denote significant differences between lakes within an incubation temperature. *P Յ 0.05, **P Յ 0.005.
FIG. 5. Plasma testosterone (T) concentrations (a)
and aromatase activity (b) determined via in vitro estradiol (E 2 ) production from androstenedione in neonatal alligators from Lake Apopka and Lake Woodruff. Bars represent the mean Ϯ SEM, and asterisks denote significant differences between lakes within a sex and incubation temperature. *P Յ 0.05, **P Յ 0.01.
Mean egg mass from Lake Apopka was nearly 10% lower than that from Lake Woodruff. This difference between studies in relative egg mass could be partially explained by our preferential selection of clutches with a high number of presumably viable eggs for the present study. At this time, whether any relationship exists between mean egg mass and egg viability is unclear. In a previous study, Milnes et al. [23] observed that mean egg mass on Lake Apopka was greater than that on Lake Woodruff, and no difference was found in hatchling mass, meaning a smaller percentage of the total egg mass was converted to hatchling mass during development. Likewise, in the present study, we found that Lake Woodruff hatchlings incubated at 32ЊC were larger than Lake Apopka hatchlings, after adjusting for egg mass. To our knowledge, no data have been published regarding egg or egg-yolk water, nutrient, or energy content from these two populations. Future efforts should include determining water and energy content of eggs from these lakes, in addition to examining nutritional profiles, such as vitamins, proteins, and fatty acids, to determine if these factors play a role in influencing the conversion of egg mass to hatchling mass.
Of the somatic indices of liver, thyroid, and spleen mass, only spleen mass showed any difference between lakes after accounting for BM. Previous work has indicated that like the mammalian spleen, the crocodilian spleen is involved with initiation of the cellular immune response [24] and is susceptible to alterations following exposure to environmental contaminants [25] . Exposure to estrogenic compounds, such as the synthetic estrogen diethylstilbestrol, induces immune depression in mice [26] . Smaller spleen size in Lake Apopka female hatchlings could be an indicator of immunosuppression following in ovo exposure to a number of contaminants that have been shown to bind to the alligator estrogen receptor (aER) [27] .
Unlike previous studies using slightly older hatchlings or juveniles from Lake Apopka in which plasma T was depressed, the present data show elevated plasma T in Lake Apopka neonates compared to Lake Woodruff animals of the same age. This supports the hypothesis that contaminant-induced alterations of the endocrine system can be further modified during the period of postembryonic and early juvenile development. These results, however, are consistent with those of a previous study in which alligators were experimentally exposed in ovo to the organochlorine-pesticide toxaphene. In that study, animals exposed to 10 and 0.01 g toxaphene/kg egg mass had elevated plasma T, compared to the control group [28] . Interestingly, toxaphene has been detected in Lake Apopka alligator eggs at concentrations of 0.5-13 mg/kg [4] . The mechanisms by which circulating T concentrations are altered in hatchling male alligators from Lake Apopka are unknown. Altered metabolism of T has been reported for juveniles from this lake [29] . Altered gonadal synthesis of T also could explain this elevation.
The interaction of endogenous E 2 , localized production of insulin-like growth factor-I, and their respective receptors are known to influence oviduct morphology in alligators and other reptiles [30, 31] . Because of the presence, in alligator eggs, of chemicals known to competitively bind the aER [27, 32] and previous research indicating hypertrophy of the oviduct epithelial cell layer following embryonic exposure to E 2 [33] , we predicted ECH would be greater in the Lake Apopka hatchlings. Our data indicate that the chemical milieu of Lake Apopka eggs did not induce hypertrophy of the oviduct epithelium, compared to that of Lake Woodruff. One possible explanation is that the contaminant mixture's binding affinity and ability to activate aER in an agonistic manner were insufficient to elicit a response in neonatal animals. Although a wide array of chemicals can bind the aER, these could act as agonists or antagonists. Crain et al. [33] found a significant increase in ECH only at the highest dose of E 2 applied (14 ppm [wet egg mass]), suggesting the neonatal oviduct is not as sensitive to estrogenic stimulation as are other indices of estrogenic exposure, such as gonadal differentiation. Furthermore, our in vitro data suggest no difference in endogenous stimulation of epithelial cell hypertrophy through ovarian aromatase activity.
Previous work from our laboratory has shown a positive relationship between circulating androgens, body size, and phallus size in juvenile alligators [12, 18] . Our data are consistent with those previous studies, in that animals from Lake Apopka exhibit smaller phallus size compared to animals from Lake Woodruff. In contrast to previous studies, however, we found higher plasma T concentration in Lake Apopka neonates compared to neonates from Lake Woodruff. As in mammals, the nonaromatizable-androgen 5␣-dihydrotestosterone appears to have a stronger influence than T on phallus development in alligators [17] . Whether animals from Lake Apopka have reduced 5␣-reductase activity is currently unknown. Of the organochlorine contaminants detected in Lake Apopka alligator egg yolks, p,pЈ-DDE is found in the greatest concentration [4] , and it binds the androgen receptor in an antagonistic manner [34] . Currently, investigations are underway to examine the effects of in ovo exposure to p,pЈ-DDE and phallus development in alligators.
We have observed developmental and endocrine-related differences, consistent with the hypothesis, that some component of the embryonic environment is responsible for inducing organizational changes before hatching in alligators from Lake Apopka compared to Lake Woodruff. In such a long-lived species, it is difficult to directly determine the consequences of these developmental abnormalities relative to reproductive fitness; however, evidence suggests reduced reproductive fitness in other species from Lake Apopka. Toft et al. [35] observed shorter gonopodia and fewer sperm cells per milligram of testis in mosquito fish (Gambusia holbrooki) from Lake Apopka compared to two reference sites, Lake Woodruff and Orange Lake. That the comparisons between neonatal alligators from these two populations were not uniform with previous research using older hatchling and juvenile alligators from the same study sites, leads us to postulate that further modifications associated with ontogenetic changes in endocrine function and posthatching exposure to contaminants are significant. Future studies in which parallel comparisons are made of captiveraised and wild-caught animals of a variety of species from these two populations should help to delineate organizational disruptions from the effects of continuous environmental exposure in Lake Apopka.
